Figure 1.
Magnetic resonance image scan showing multiple abscesses in liver and spleen and an osteolytic lesion in the lumbar vertebra (arrow) in patient 1. rate was 57 mm/h. Liver function tests were slightly elevated, with an alanine transferase of 46 U/L and an aspartate transferase of 28 U/L. Serological tests were performed that showed negative results for cytomegalovirus, Epstein-Barr virus, hepatitis A and C virus, Salmonella typhi, Salmonella paratyphi, Brucella abortus, and Entamoeba histolytica. Likewise, the antistreptolysin O titer, antinuclear antibodies, and antimitochondrial antibodies were all within normal limits. Rheumatoid factor was negative. Serological investigations for hepatitis B revealed a chronic persistent hepatitis B infection (HBs antigen and anti-HBc immunoglobulin [Ig] G positive and anti-HBc IgM and HBe antigen negative). High titers of antibodies to B. henselae (IgM 1:1024 and IgG 1:8000) were found by immunofluorescence assay 3 weeks after onset of the illness. Analysis of magnetic resonance images taken of the abdomen showed multiple abscesses in the liver and spleen (figure 1). A 99m Technetium bone scintigraph of the spine showed multiple spots of hyperactivity in the lumbar vertebra (figure 2) corresponding to spondylitis, which was confirmed by magnetic resonance imaging scan as osteolytic lesions in the lumbar vertebra (figure 1). After 3 weeks of therapy with erythromycin, the patient clinically improved. Abdominal pain and back pain decreased; the girl was afebrile and in good general condition. Three months later, the abdominal pain was completely resolved. After a follow-up period of 15 months, the girl was doing clinically well, and sonography indicated that the hepatic and splenic abscesses had disappeared. Titers to B. henselae decreased in the follow-up, as shown in table 1.
A previously healthy 2.5-year-old boy with a history of cat contact presented for routine physical examination. He was in good general condition and afebrile, with mild abdominal tenderness in the paraumbilical area. Splenomegaly 10 cm in dia- meter was confirmed by ultrasound. At admission, his white blood cell count was 10,200 cells/mm 3 , platelet count was 155,000/mm 3 , hemoglobin was 100.1 g/L, and lactate dehydrogenase was slightly elevated, at 380 U/L. C-reactive protein was !6 mg/L. To exclude the possibility of a neoplastic disorder, a bone marrow puncture was performed; results indicated a normal cell distribution. Liver function tests were within normal limits. Serological tests for cytomegalovirus, Epstein-Barr virus, hepatitis A, B, and C virus, parvovirus B19, Toxoplasma gondii, and human immunodeficiency virus were all negative. Standardized tuberculin test was negative. Analysis by ultrasound and computed tomography revealed splenomegaly, thrombosis of the extrahepatic portal vein with cavernous transformation (figure 3), and several enlarged intra-abdominal lymph nodes.
Three weeks later, the boy developed massive ascites but showed no signs of jaundice. A serum sample obtained 6 weeks after onset of illness showed high titers of antibodies to B. henselae (table 1) . The abdominal lymph nodes were resected by laparotomy, and B. henselae DNA was detected by polymerase chain reaction (PCR). PCR that was simultaneously performed on mycobacterial DNA remained negative. At the same time, an EDTA blood sample was analyzed by PCR and was also found to be positive for B. henselae. Histological investigation of the liver biopsy showed no pathological findings. The ascites were treated with spironolactone and decreased slowly within several weeks. Because of the rather good clinical condition and the absence of fever, the boy received no antibiotic therapy. After 5 months, the ascites and splenomegaly had disappeared, and, clinically, the patient had recovered completely. Antibodies against B. henselae decreased, as shown in table 1. Two and a half years after the onset of the disease, the patient is in good health.
Fever and abdominal pain may be leading symptoms in disseminated CSD. In a recently published study, Arisoy et al. [9] described 19 children with hepatosplenic CSD. Fever (100%) and abdominal pain (68%) were the 2 most frequent symptoms. The initial diagnosis of fever of unknown origin was made in 79% of the children. Dunn et al. [6] reported a series of 11 children with hepatosplenic CSD. Fever for 12 weeks was found in 72% of the patients, and 64% of the children complained of abdominal pain. In typical CSD, regional lymphadenopathy is a characteristic feature and one of the major diagnostic criteria. In disseminated CSD, however, lymphadenopathy can be absent [6, 8, 15] . In the study of Dunn et al. [6] , approximately half the children showed lymphadenopathy, and in a recently reported series of 9 cases of disseminated CSD, only 4 patients had peripheral lymphadenopathy [15] .
The first patient of our report showed the most frequent symptoms of disseminated CSD: fever and abdominal pain. She also had peripheral lymphadenopathy and bone involvement, a symptom that was first described in 1954 [16] and that is rarely seen in disseminated CSD. A recently published review [17] of the literature reports ∼15 cases of CSD associated with osteomyelitic lesions. Bone involvement as a consequence of B. henselae infection usually presents with localized pain without erythema, swelling, or tenderness and appears only in !1% of CSD cases [18] . An even more atypical course of the disease was observed in the second patient. Splenomegaly found on routine physical examination and slight abdominal tenderness were the leading signs. The delayed onset of ascites 3 weeks after onset of the illness and the extrahepatic portal vein thrombosis are very rare complications. To our knowledge, this is only the second report of portal vein involvement in disseminated CSD [19] . These sequels can be explained by the pressure of the enlarged abdominal lymph nodes to the portal vein and subsequent deceleration of the blood flow. A thrombophilic disorder was excluded in this patient. In 1996, Zinzindohoue et al. [19] described portal vein involvement due to disseminated CSD in a 16-year-old boy. This patient had symptoms of portal hypertension, which were caused by an abscess behind the por- tal triad. In the analysis of the resected clinical specimen, B. henselae DNA was detected by PCR.
Immunofluorescence assay showed that both patients had high IgG and less elevated IgM. The titers dropped when the children were improving, but they still had persisting, high levels of IgG. Approximately 15 months after onset of the disease, the first patient had an IgG titer of 1:256. In several cases in the literature, very high IgG and IgM titers are reported at the time of diagnosis [6, 9, 11, [13] [14] [15] 20] , but serological followup after recovery is not well known. Waldvogel et al. [20] described the titer course of a patient with disseminated CSD, but within a period of 5 months, no significant decrease could be observed. The sensitivity of the immunofluorescence assay in CSD ranges from 83% to 100% [1] [2] [3] [4] but has less satisfying specificity. Especially high titers to B. henselae are diagnostic key findings, and serological testing is a method to confirm clinically suspected CSD within 48 h [2, 4] . PCR analysis is a helpful tool to confirm the diagnosis. Sensitivity of PCR assays varies depending on the primers used for amplification and the preparation of the specimen [21] . Formalin-fixed, paraffinembedded specimens seem to be less suitable for PCR analysis than fresh or frozen specimens. However, obtaining clinical specimens is always combined with invasive procedures.
Antimicrobial treatment differed in our patients. The first patient received erythromycin for 3 weeks and clinically improved after treatment and was completely recovered after 3 months. The second patient received no antibiotic treatment. He also clinically improved, but the length of recovery-5 months-was significantly longer. For typical CSD, one study showed a faster decrease of peripheral lymph node enlargement during azithromycin therapy during the first 30 days [22] . But after 1 month, there was no difference in the outcome of antibiotic treated and untreated patients. There are many case reports in the literature with empirical antibiotic treatment for disseminated CSD, including erythromycin, tetracycline, gentamicin, rifampin, ciprofloxacin, and other drugs [23] . But there are no prospective controlled clinical trials to prove the effectiveness of an antimicrobial therapy for disseminated CSD. Therefore, the use of antibiotics in a patient with disseminated CSD has to be decided on a case-by-case basis. A general recommendation of a specific antibiotic as drug of choice at this time remains questionable.
Diagnosis and treatment of disseminated CSD remains difficult. The broad range of clinical symptoms and the unspecific course of the disease may cause problems in recognizing CSD and lead to misdiagnosis. Therefore, disseminated CSD has to be taken into account in children presenting with a systemic illness, and B. henselae infection should be considered in the initial evaluation of prolonged fever, especially in children with a history of exposure to cats. 
